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Beverage maker suitable for use at high altitude 



The present invention relates to a beverage maker including a boiler for 
heating water and a pomp for displadng heated water ftom the boiler via a discharge channel 
through a beverage brewing unit. In such beverage makers it is usual tibat some water scapes 
via the dischaige channel during heating of water in the boiler, due to expansion of the water 
S hi the boiler as it is heated In practice, tMsftequendy leads to ledrageconq)l^ 

consumers and soiling of tiie platform on which cups or other Teceptades aie placed to 
leceive brewed beverage therein. 



10 In International Patent AppHcation WO02/088580 a valve is described which, 

whrai positioned in a return channel from the boiler to a water reservoir from which water is 
supplied to the boiler, allows excess volumes of water to escs^e from the boilar back to the 
water reservoir, while the valve is in iis normal, open condition, so that exc^s volumes of 
water obtained due to ejqtansicm of water in the boiler do not esc^e via the discharge 

15 channel. When the water is being punqied from the boiler to the coffee brewing unit ^ 

substantial pressure to obtain the desued brewing conditions, the pressure drop over fbe valve 
exceeds a shut-off value, m restponse to which the valve closes. In this closed position, the 
valve prevents heated water from letuxning to the water reservoir, so that the heated water 
flows to the brewing unit only. 

20 A disadvantage ofbeverage makers as discussed above is that, when the 

beverage mal^ is used at relatively high altitudes, water in the boiler reaches its boiling 
temperature at a t^nperature that is too low to allow brewmg of high quality beverage, in 
particular taking into account heat losses that occur before and during brewing. Another 
problem of such beverage makers having a thermostatically controlled heater is that, when 

25 used at high altitude, the water starts to boil before the water tenq>eratuie is reached at which 
the heater is switehed off. As a result excessive steam formation occurs and continuing to 
heat the water in the boiler after it has reached its boiling tenxperature wastes energy. 
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It is an object of Ihe present invention to provide a beverage maker in which 
water is heated to a sufficientiy high temperature for brewing beverage, even if the beverage 
maker is used at high altitude, while excess volumes of water obtained due to expansion of 
water in the boiler are nevertheless returned to the water reservoir. 

5 According to the present invention, this object is achieved by providing a 

beverage maker accordmg to claim 1. By preventing the passage of water to Ihe return outlet 
and the discharge outiet if the pressure in the boiler is below a predetermined relief pressure 
higher than the atmospheric pressure, an overpressure in the boiler is ensured befi»e the 
water is discharged under higher pressure for brewing beverage. This in turns ensures tiiat the 

10 water can be heated to a boiling temperature, which is sujBBciently high fiw brewing hi^ 
quality beverage, even iftiie beverage making is carried out at hi^aMtude. 

In beverage makers witii a tiiermostatically controlled heater, a ftirtiier 
advantage is, lhat it is ensured that Ihe tonperature at which Ihe heater is switched off or 
controlled to operate at a lower power is reached. 

1 ^ Furthermore, in such beverage makers, the pr^sure in the boiler may be 

relatively high without causing substantial steam formation when the brewing water is 
discharged from the pressurized boiler towards the lower pressure prevailing in or 
downstream of the bevaage brewing unit^ because the water ten^perature is limited by tiie 
thermostatic heater control. Thus the ten^jerature to which the water is heated will be the 

20 same, independent of the altitude above sea level at which the beverage is Inewed. It is 
observed that some steam formation upon release of the water from the excess may be 
advantageous for conqpeosating for heat losses. 

Particular embodiments of tiie mvention are set forth in the dependent claims. 
Further aspects, effects and details of tibe invention are described with reference to examples 

25 shown in tiie drawings. 



Fig. 1 schematically shows an example of a beverage maker according to the 
invention, comprismg a first embodiment of a valve system. 

Fig. 2 schematically shows a second embodiment of a valve system for a 
beverage maker according to the invention, and 

Fig. 3 schanatically shows a third embodinoent of a valve system fbr a 
beverage maker according to tiie invention. 
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Reference is first made to Fig. 1 . In this embodiment the beverage maker 
comprises a coffee maker, it is noted ihat the invention also relates to other types of beverage 
makers, such as for exan^le for making tea or chocolate millcThe shown coffee maker 1 
5 comprises a water reservoir 2, a closed water boiler 5 with a themiostatically conliolled 
heater 30 and a coffee-brewing unit 8. The boiler 5 is completely filled with water 6 and is 
suitable for resisting a fluid overpressure with respect to the surrounding atmospheric air 
pressure. 

The coffee maker 1 has a water supply hne 2S between the reservok 2 and the 
10 boiler 5. The water supply Ime 25 extends via a pump 3 for pumping water fiom the reservoir 
2 to the boiler 5. Before coffee brewing can be started, boiler 5 heats the water to &e desired 
water tenq)erature. The channel 25 finiher extends via a check valve 4. 

From the bona: 5, a water discharge channel 19 extends via a valve structure 7 
to tile coffee brewing unit 8. The valve structure 7 is an integrated valve structure in which a 
15 return flow control valve 1 3 is integrated with a discharge control valve 1 0 as a part of a 
membrane 1 1 of the discharge control valve 10. A water inlet 9 of the valve structure 7 
connects to a section of the water discharge channel 19 connecting to the boiler 5 and is 
forthermore in op^ connection with an inlet portion 14 of the return flow control valve 13. 
The return flow control valve 13 has a return outlet 18 which is connected to a water return 
20 channel 16 leading to the water leservou: 2 which is m open communication with tiie 

atnaosphere, so that the pressure in the water reservoir is in principle equal to tiie atmospheric 
pressure. 

In operation, water 6 that is heated m the boiler 5 expands more than the boiler 
so that an excess volume of water is obtained. When Hie return flow control valve 13 is open, 

25 the excess volume of water ftom tibe boiler 5 is allowed to flow back to the reservoir 2 via the 
return flow control valve 13. However, during initial heating up of water in the boiler 5, both 
the return flow control vahre 13 and tiie discharge control valve 10 axe initially in closed 
condition. The closed position of the valves 10, 13 ensures that the pressure inside the boiler 
5 rises to and is then maintained above atmospheric pressure. The retum flow control valve 

30 1 3 is conditioned to open only when the pressure drop over that valve exceeds a 

predetermined relief pressure value. Thus excess volumes of water are allowed to flow back 
to flie reservoir 2, but only if the pressure in the boiler 5 has reached a predetemuned relief 
prrasure value. 
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The return flow control valve 1 3 is additionally adsqpted to close when the 
pressure drqp over Ifaat valve exceeds a predetermined shut-off value larger than the relief 
pressure value and the discharge control valve 10 is adstpted to open in response to a pressure 
drop over that valve exceeding a predetermined discharge pressure value. 

5 The discharge control valve 10 has a discharge outlet 20 comected via a 

further section of the water discharge channel 19 to the brewing unit 8. After water has been 
heated in the boiler 5 to a predetermined temperature and the coffee brewing unit 8 has been 
made ready for brewing coffee, the pump 3 is activated and pumps water from the reservoir 2 
to the boiler S. Thus, the water punned mto the boiler 5 displaces other water out of the 

10 boiler 5 at a substantial pressure. The pressure exerted by this pumping action causes the 
return flow control valve 13 to close and the discharge control valve 10 to open, so that the 
pun^g pressure pushes water to and through the coffee brewing unit 8 . 

The pump 3 may be automatically put into operation in response to a 
predetermined fluid tenq[>erature in the boiler 5. Preferably, the return flow control valve 13 

15 closes befiMce the discharge control valve 10 opens, so that returning heated water to the water 
reservoir due to the pumping action is avoided 

The valve structure 7 comprises a rigid housing 26 and, inside the housing 26, 
a valve body 1 1 in the form of a membrane of a suitable fl^ble material such as rubber. The 
membrane 1 1 has a substantially disk shaped planform of which the peripheral edge is 

20 clamped between parts of the housing 26. Fig. 1 shows a radial intersection of the valve 
structure 7 through the centerline of the membrane 11. Also the housing 26 has a 
substantially disk shsqped planform. A number of conaponents of the valve structure 7, among 
which the abovementioned water inlet 9, the second i^ressure control valve 10 and the first 
pressure control valve 13 ate each centered with respect to flie center line of the housing 26 

25 and membrane 11. 

The return flow control valve 13 is housed in a rigid return flow control valve 
housing 27 which is integrated in the membrane 1 1 as a mounting to the robber portion of the 
membrane 1 1 . The condition of the return flow control valve 13 is controlled by the action of 
a first coil spring 15 inside the return flow control valve housing 27. The return flow control 

30 valve housing 27 further has an outlet bore 18, Opening and closing of the return flow control 
valve 13 are influenced by several design choices, among others relating to the first spring 
15, the retum flow control valve 13, the return flow control valve housing 27, the inlet 
portion 14 and the outiet bore 1 8. These choices are made such that the retum flow control 
valve 13 is ad^ted to be in the open position only when the overpressure in the boiler 5 is 
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higher than fb& relief pressure value but lower than flie shut-ofiF pressure value, and to be in 
liie closed position for other values of the overpressure in the boiler 5. 

More specifically, when the ov^essure in the boiler 5 is lower than the relief 
pressure value, the pressure acting i5)on the return flow control valve 13 is such lhat the 

5 spring force of the first spring 15 keeps the return flow control valve 13 in a position closmg 
off the inlet portion 14. When the overpressure in the boiler 5 is higher than the relief 
pressure value but lower than the shut-off pressure value, tiie return flow control valve 13 in 
tiie return flow control valve housing 27 closes off neither the inlet portion 14 nor the ouflet 
bore 18. And when the oveipressute in the boiler 5 is higher than tiie shut-off pressure vahie, 

10 tiie valve 13 clos^ off the outietbore 18. 

Preferably, Ihe relief pressure value is selected witiiin a range between 0.1 bar 
and 0.5 bar and is most preferably about 0.3 bar. This ensures boiling temperatures of the 
water in the boiler, which are hot enough even if the coffee is brewed at altitudes of up to 
about 3000 m, without subjecting tiie boiler to such pressures, that a particularly strong 

15 design is requked. An altitude range from sea level to about 3000 m above sea level covers 
almost all altitudes where beverage makers are customarily used. The temperature to which 
the water in the boiler is heated may be timited by tiie boiling temperature, but is preferably 
limited by a thermostatic heater control. This allows to heat the water to the same .. 
temperature, independent of flie height above sea levdi at which the water is heated. 

20 Furthermore, the thermostatic control of the water temperature allows a relative^ large 

tolerance range of the relief pressure value, because deviations in the pressure div^ over the 
return flow control valve 1 3 do not cause the water to be heated to a temperature that deviates 
fi»m the desked tenqierature for brewing coffee as long as it is ensured that the boiling 
temperature is higher tiian the temperature at which the tiiermostatic control switches off or 

25 reduces heating power. 

The predetermined shut-off pressure value is preferably between 0.4 bar and 
1.4 bar and preferably at about 1 bar. This ensures a quick shut-off in response to activation 
of the pump 3 and the associated pressure build-up, so that the return of substantial volumes 
of heated water to the water reservoir 2 is avoided. 

3® A second coil spring 12 is clan^ped between the interior side of the upper part 

of the valve structiire housing 26 and the exterior side of the return flow control valve 
housmg 27 and controls the condition of the discharge control valve 10. Opening and closure 
of tiie discharge CQnti»l valve 10 axe influenced by several design choices, among otiiers 
relating to the second spring 12, the membrane 11 wifli discharge control valve 10, and the 
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water inlet 9. These choices ate made such that fhe dischaige control valve 10 is adapted to 
open in response to an overpressure in the boiler 5 above the discharge pressure value. That 
is, when overpressure in the boiler 5 is less than the discharge pressure value, the spring force 
of the second spring 12 keeps the discharge control valve 10 in a position closing off the 
5 water inlet 9. In response to overpressure in the boiler 5 exceeding Ihe predetramined the 
discharge pressure value, the valve 10 opens and remains open as long as that pr^sure 
condition prevails. 

Preferably the discharge pressure value is selected to be above 0.8 bar and 
more preferably at about 1 J2 bar. This ensures a quick pressure build-up causing tiie return 

10 flow control valve to close quickly and reliably. The pumping pressure may be any desired 
pressure, for instance 1.5 to 2.S bar for lig^t pressure bevera^ makers and up to about IS bar 
fin: classic espre^ type beverage makers. 

The pumping phase can be divided in an early pumping stage and a later 
pumping stage. In the later pumping stage the fluid flow from the boiler 5 to the brewing unit 

15 8 has developed such that the discharge outlet 20, the tubing 19 and the brewing unit 8 are 
conqjietely filled with hot water. The brewing unit 8 has a relatively narrow coffee outlet 29. 
The discharge outlet 20, tubing 19 and brewing unit 8 with coffee outlet 29 create, in this 
later pumping stage, enough resistance for the fluid flow to keep the discharge control valve 
10 in steady open position. That is, the pressure distribution under the membrane 1 1 

20 constantiy remains high enougih then. 

However, in the eady pumping stage, especially directiy after opening of tiie 
discharge control valve 10, the discharge outlet 20, tubmg 19 and brewing unit 8 may not yet 
be completely filled with hot water. They therefore do not create, in this early pumping stage, 
enou^ resistance for tiie fluid flow to keep the discharge control valve 10 in steady open 

25 position. In order to avoid tiiat tins may lead to ck^er of the discharge conlzol vahre 10, the 
discharge outiet 20 has been provided wiflx a restriction 21 downstream of and closely 
adjacent to the discharge control valve. The narrowness of the restriction 21 provides 
sufQdent resistance to ensures that in the beginning of the pumping stage the pressure in the 
space 22 rises quickly, thereby avoiding clapper of the valve 10. It is remarked that, with a 

30 view to the life span of the membrane 1 1, the upper part of the housing 26 is shsqped in 

conformity with the sh^e of the top side of the membrane 1 1 for receiving and si^jporting 
the membrane 1 1 together with its integrated parts. 

In closed condition, the valve body 1 1 preventing water passage fix)m the inlet 
9 to the discharge outiet has a first surfece area ccnnmunicating with tiie boiler 5. In opened 
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conditicfii allowing water passage from fhe inkt 9 to flie discharge outlet, this valve body 1 1 
has a second sux&ce area communicating with tbe boiler 5, which second surfece area is 
larger flian the first surfece area. This further contributes to abrupt and full opening of the 
discharge valve 1 1 without initial oscillations between a opened and a closed condition and it 
5 causes the discharge valve 1 1 to close in response to a lower pressure than the pressure in 
response to which it opens. Thus, when the pump 3 is stepped after sufficient amounts of 
water have been passed through the cofOee brewing unit 8 and tiie pressure gradually reduces 
as the final amounts of water flow through the brewing unit 8, the discharge valve 1 1 stays 
open until flie pressure at the inlet 9 is well below the discharge pressure at which fbe 
10 discharge valve 1 1 opens. Accordingly, ihe discharge valve 1 1 immediately closes rehably, 
vMch fiuiher contributes to water dr%>ping fi»m fbo discharge channel. 

When Ihe punq) 3 stops pumpmg, the rest pressure in the system releases 
througji the brewing unit 8. Valve 10 closes as soon as the pressure in space 22 has dropped 
to a level where Ihe spring 12 is able to close the valve 10 again. Shrinkage of the fluid in the 

15 boiler 5 may lead to underpressure in Ihe boiler 5, which is no problem ifthe boiler 5 is 
strong enough or if the check valve 4 allows water to flow into the boiler 5. 

It is observed thal^ while the return flow control valve 13 and the discharge 
control valve 10 wiU be designed to open or close m response Ihe passing of predetermined 
values, in practice, tolerances around these predetermined values will have to be accepted. 

20 Such tolerances may have different causes, such as tolerances on fihe spring force - 
characteristics of the sprmgs 12 and 15, or for example changes caused by deposits on 
diverse components of the valve structure 7. If a first; second and third tolerance ranges are 
^Ucable to the predetennmed pressure values, it is preferable that the first, second and third 
tolerance ranges do not overlap each other. Overl^mg of these tolerance ranges may cause 

25 malfunctioning offhe valve structure 7 in individual cases where the actual predete^ 
pressure values are related unfavomably to each other. 

It is now referred to Fig. 2 in which a second embodiment of a valve structure 
47 for a beverage maker according to the invention is shown. The valve structure 47 of Fig. 2 
is in many respects identical to the valve stracture 7 of Fig. 1. Therefore, some of the 
30 corresponding parts of both valve structures have been identified by identical reference 
numerals. 

An essential difiference between the two valve structures 4 and 47 is fliat fhe 
valve structure 47 according to Fig. 2 has a dififerent return flow control valve 43. This return 
flow control valve 43 shown in Fig. 2 is a fully mtegrated part of the mendnane 1 1 and, in 
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this exaxnple, is made of the same flexible material as the membrane 11. The passageway of 
the valve 43 is a slit 44 in the valve 43 . The valve 43 with its slit 44 is designed such that the 
slit 44 is qpen only when the pressure drop over the valve 43 is larger than the predetermined 
relief pressure. The valve structure 47 further comprises a rigid valve seat 45 connected to the 
interior side of the upper part of the housing 26 for co-operation with the valve 43 with its slit 
44. If the pump 3 (see Fig. 1) starts pumping and the valve 10 opens, the membrane 11 is 
lifted causing the valve 43 to be pressed with its slit 44 against valve seat 45, thereby closmg 
off the valve 43. In tbis condition the water is allowed to be discharged to the discharge outlet 
20 to the coffee brewing unit, but is prevented ftom returning to the water reservoir. Because 
the opening of the discharge control valve 10 causes the return flow control valve 43 to be 
closed off, it is reliabty ensured that the return flow control valve 43 does not remain open 
when the discharge control valve 10 opens. 

It is now referred to Fig. 3 in which a third embodiment of a valve structure 
107 for a beverage maker according to the invention is shown in a rest position. The valve 
stracture 107 of Fig. 3 comprises a water inlet 109 to be connected to a boiler, a return outlet 
1 1 6 to be connected to a water reservoir, and a discharge outlet 120 to be coimected to a 
coffee brewing unit The valve stracture 107 further comprises a rigid housing 126 and, 
inside the housing 126, a valve 1 10 with a membrane 1 11 of a suitable flexible material such 
as robber. The membrane 1 11 has a substantially disk sh^ed planform of which the 
peripheral edge is clainped between parts of the housing 126. Also the housing 126 has a 
substantially disk sdbiaped planfotm. bitegrated in a center region of the membrane 1 1 1 is a 
disk 150 of a rigid material. The disk ISO has a central opening m which aplug 151 is 
clamped. 

A coil spring 1 12 is clanged between the interior side of the xtpper part of the 
valve structure housing 126 and the disk 150 and controls the position of the membrane 111. 
En the shown rest position of the valve structure 107 the spring 112 presses the membrane 
111 against a ring-shs^ed flange 152 extending, in the interior of the housmg 126, upwards 
fix>m the lower part of the housing 126. The pressmg contact between the membrane 111 and 
the flange 152 is a sealing contact that closes off the passage of water from the water inlet 
109 towards the discharge outlet 120. 

The plug 151 is made of a suitable flexible material. It comprises an tmibrella 
shaped return flow control valve part 153 projecting from the upper side of the disk 150. The 
umbrella shaped part 153 along its peripheral edge sealing^y presses against the upper side of 
the disk 150, thus bounding a ring-shaped space 155. The plug 151 sealingly presses with its 
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TP&aphscy against fte edge of fhe central opening in the disk 150, except for a small and 
narrow axial passageway 154. The passageway 154 connects the space 155 with the space 
under the disk 150 which space is in direct communication with the water inlet 109. 

In operation, if the overpressure in the boiler 5, caused by the healing up of the 
water in the boiler, exceeds a predetermined relief pressure value, ^e water pushes Ihe 
umbrella sh^>ed return control flow part 153 along its peripheral edge upwards. This allows 
excess volume of water to escape towards the return outlet 116, flie passage of water between 
fhe membrane 11 and a sealing rim 156 being open. 

When tite pump is activated the pressure at the inlet side of the membrane 
increases and passes the discharge pressure value. This causes fhe membrane 1 1 1 to be 
pressed iqiward against the fiwce exerted by the coil spring 1 12 causmg the passage between 
fhe membrane 1 1 1 and Ihe sealing rim 152 fixxm the inlet 109 to Ibe discharge outlet 120 to 
be opened yvbSle simultaneously causing fhe passage between the membrane 111 and a 
sealing rim 156 towards the return outlet 1 1 6 to be closed due to sealing contact between 
these parts 111,156. Thus, the membrane 111 forms a valve body of a discharge and return 
flow control valve 1 10. 

In the examples according to Figures 2 and 3, the discharge pressure in 
response to which fhe passage of water to the coffee brewing unit 8 is opened is equal.to Ihe 
shut-off pressure in response to which tiie passage o£ water from the boiler 5 back to the 
water reservoir 2 is closed off. Nevertheless, it is very reliably ensured tbat fhe water! return is 
closed off if fhe discharge of water is allciwed. 

Having described fhe invention with reference to examples, however, many 
modifications tiiereto wiU become apparent to those skilled witiiin tiie art without deviation 
from the invention as defined by fhe scope of fhe {^ended claims. For instance, it is possible 
to apply two separate pressure control valves having s^airate inlets coimected to tiie bcnlo:, 
instead of applying valve structures tibat integrate tiie first and second inessure control valves. 
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CaJUMS: 



1. A beverage maker comprisiiig: 

a water reservoir (2); 

a closed water boiler (5); 

a beverage brewing unit (8); 
5 a water sui)ply channel (25) interconnecting the reservok (2) and tiie boiler 

(5); 

a water discharge channel (19) hiterconnecting the boiler (5) and the beverage 
Inrewing unit (8); 

a puntp (3) for pumping water out of Ihe boiler (5) to Ifae beverage brewing 

10 unit (8): 

a return channel (25) interconnecting Ifae reservoir (2) and the boiler (5); and 
a valve structure (7; 47; 107) having an inlet (9 109) connected for water 
inflow from the boiler (5) and the pump (3), a retum outlet (1 6; 1 1 6) connected for returning 
water to ifae reservohr (2) and a discharge outlet (20; 120) connected fyr water outflow to the 
15 brewing unit (8), the valve structure (13; 43; 153) being ad^ted for: 

preventing water passage from said inlet (9; 109) to said retum outlet (1 6; 1 16) 
if the water pressure at said inlet (9; 109) is below a relief pressure value; 

allowing water passage from said inlet (9; 109) to said retum outlet (16; 116) 
if tile water pressure at said inlet (9; 109) is above said reUef pressure value and below a shut- 
20 off pressure; 

preventing water passage from said inlet (9; 109) to said retum outlet (16; 1 16) 
if the water pressure at said inlet (9; 109) is above said shut-oflTpressure value; 

preventing water passage finm said inlet (9; 109) to said discharge outlet (20; 
120) if tiie water pressure at said inlet (9; 109) is below a discharge pressure value; and 
2^ allowing water passage from said inlet (9; 109) to said discharge outiet (20; 

120) if tiie water pressure at said inlet (9; 109) is above said discharge pressure vsiue; 

wherein said relief pressure value, said shut-off pressure value and said 
discharge pressure value are predetermined at least to the extent that: 

said relief pressure value is above atmospheric pressure; 
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said relief piessuie value is smaller than each of said shut-off pressure value 

and said discharge pressure value; and 

said shut-off pressure value and said discharge pressure value are each smaller 

than pumping pressure at said iilet (9; 109) generated hy said pwap (3) when said pump is in 

operation. 

2. A beverage maker according to claim 1, wherein the valve structure (7; 47) 
includes: 

a return flow control valve (13; 43) between an inlet portion (14) connected 
for water inflow ficom the boiler (5) and the pump (3) and said retum outlet (1 8), said retum 
flow control valve (13; 43) being adapted for 

preventing water passage £com said inlet (9) to said retum outlet (16) if the 
water pressure at said inlet portion (14) is below said relief pressure value; 

allowing water passage ftom said inlet (9) to said retum outlet (16) if the water 
pressure at said inlet portion (14) is above said relief pressure value and below said shut-off 
pressure; and 

preventing water passage from said inlet (9) to said retum outlet (16) if the 
water pressure at said inlet portion (14) is above said shut-off pressure value; and 

a discharge control valve (10) between the inlet (9) and the discharge outlet 
(20), the discharge control valve (10) being adapted for 

preventing water passage from said inlet (9) to said discharge outlet (20) if the 
water pressure at said inlet (9) is below said discharge pressure value; and 

allowing water passage from said inlet (9) to said discharge outlet (20) if the 
water pressure at said inlet (9) is above said discharge pressure value. 

3. A bev^ge maker according to claim 1, wherein the valve stmcture (107) 
includes: 

a retum flow control valve (153) between an inlet portion (154) connected for 
water inflow from the boiler (5) and the pump (3) and the retum outlet (1 16), the retum flow 
control valve (153) being adapted for: 

preventing water passage from said inlet (109) to said retum outlet (1 16) if tiie 
water pressure at said inlet portion (154) is below said relief pressure value; and 
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aUowing water passage from said inlet (109) to said return outlet (1 16) if the 
water pressure at said inlet portion (154) is above said relief pressure value and below said 
shut-ofif pressure; and 

a discharge and return flow control valve (110) downstream of the inlet (109) 
5 and upstream of the discharge outlet (120) and the retum outlet (1 16), the discharge and 
return flow control valve (1 10) being adapted foe: 

preventing water passage from said inlet (109) to said retum outlet (1 16) if the 
water pressure at said inlet (109) is above said sfant-ofif pressure value; 

preventing water passage from said inlet (109) to said discharge outlet (120) if 
10 the water pressure at said inlet (109) is below said disdiarge pressure value; and 

aUowing water passage from said inlet (109) to said discharge outlet (120) if 
the water pressure at said inlet (109) is above said dischar^ pressure value. 

^" A. beverage maker according to claim 1 or 2, wherein said discharge pressure 

15 value is predetermined to be equal to or higher than said shut-off pressure vahie, 

^' A beverage maker according to claim 1 or 2, wherein said relief pressure vahje 

is at least 0. 1 bar over atmosphraic pressure. 

20 6- ^ ^^ei^inaker according to any one ofthe preceding claims, wherehi said 

relief pressure value is at most 0.5 bar over atmospheric pressure. 

7. A beverage maker according to any one of the preceding claims, wherem said 
shut-off inessure value is at least 0.4 bar over atmosfpheric pressure. 

25 

8. A bevera^ maker according to any one of the preceding claims, wherein said 
shut-off pressure value is at most 1.4 bar over atmospheric pressure. 

^- A beverage maker according to any one of the preceding claims, wherein said 

30 discharge pressure is at least 0.8 bar over atmospheric pressure 

10. A beverage maker according to at least claim 2 or 3, wherein the discharge 

control valve has a valve body (1 1; 1 1 1), the retum flow control valve (13; 43; 153) bemg an 
integral part of the discharge control valve body (11; 111). 
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1 1 - A beverage maker according to any one of the preceding claims, wherein the 

valve structure is dimensioned for venting all water flow caused by heater (30) induced 
expansion in the boiler above the relief pressure (30). 

5 

12. A beverage maker according to any one of the preceding claims, further 

including a restriction (21) in the discharge channel (19) downstream of and closely adjacent 
to the valve body (1 1) of the discharge control valve (10; 1 10). 

10 13. A beverage naiaker according to any one of the preceding claims, wherein, m 

closed condition, a valve body (1 1) preventing water passage from said inlet (9) to said 
dischar^ outlet has a first sur&ce area communicating with the boiler (5) and, in opened 
condition allowing water passage firom said inlet (9) to said discharge outlet, said valve body 
(11) has a second surfiace area communicating with the hoiler (5), said second surface area 

1 S being larger than said first surface area. 

14. A beverage maker according to at least claim 2 or 3, wherein the discharge 

control valve (10; 1 10) and the return flow control valve (43) are coupled for causing the 
return flow control valve (43) to be closed off in resfponse to qpemng of the discharge control 
20 valve (10; 110). 
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ABSTRACT: 



A beverage maker has a valve structure (13; 43; 153) ad^ed block the return 
of v^ter from a boiler (5) to its water reservoh* (2) in response to water pressure from the 
boiler exceeding a shut-off pressure value. The valve structure (7; 47; 107) ftirther includes a 
discharge outlet (20; 120) connected for water outflow to the brewing unit (8) and is adapted 
5 to open a passage from that mlet (9; 109) to the discharge outlet (20; 120) in response to 
water pressure at the inlet (9; 109) exceeding a discharge pressure value below the pumping 
pressure. The valve structure (7; 47; 107) is ftirfher ad^ted to block tibie return of water from 
the boiler (5) to the water reservoir (2) also in response to water pressure from the boiler 
below a relief prrasure value above atmospheric ptesnnre and below the shut-off pressure 
10 value. Thus pressure in the boiler during heating towards boiling is k^ above atmospheric 
pressure. 

Fig.l 
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